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EXECUTIVE SUMMARY

The Biological Augmentation Team (BAT) provides commanders with rapid, specific pathogen identification.  Through the use of advanced scientific technology, infectious diseases, whether naturally occurring or induced, can be identified quickly and with high sensitivity and specificity.  This rapid identification enables commanders and health care providers to make data-based decisions that govern intervention and prevention. 

 BAT provides expertise in biological identification and risk analysis. This capability may be utilized to augment existing and future medical UTCs such as Expeditionary Medical Support (EMEDS) and Air Force Theater Hospitals (AFTHs).  In addition, it may augment the capabilities of the Bioenvironmental Engineering (BEE) Nuclear, Biological, and Chemical (NBC) teams (FFGL1), Prevention and Aerospace Medicine (PAM) teams (FFGL2/3) and Theater Epidemiology Teams (FFHA1) provided arrangements are made to provide freezer/refrigerator storage, electrical power, and work space.  The threat organisms listed in SAB-TR-97-01, page I-195, are the primary threats to Air Force assets. 

SECTION 1 - GENERAL

1.1.  Purpose.  The Biological Augmentation Team (BAT) is a flexible, rapidly  deployable laboratory team assigned to the deployed medical treatment facility.  The BAT expands theater force health protection by introducing best available advanced microbiological diagnostic capabilities.  BAT diagnostic tools can identify both naturally occurring and induced pathogens in clinical samples and other environmental media rapidly and with superior sensitivity and specificity.  The BAT provides a preventative capability; the team provides diagnostic data to support early warning of pathogen exposures as well as assessment of extent and type of microbial contamination in other various substances (food, air, water, or soil).  

1.2.  Background.

1.2.1.  Infectious diseases consistently degrade the mission capability of fighting forces. Negative mission impacts can be minimized through comprehensive prevention programs and the implementation of appropriate countermeasures or medical surveillance programs.  The BAT can deploy on short notice to identify disease-causing organisms and aid in advising on appropriate theater-wide health monitoring procedures. This team complements other theater medical teams and can provide them with the specialized tools required to rapidly and specifically identify biological-threats. 

1.2. 2.  Threat.  Given the global responsibilities of the U.S. Air Force, there are a wide variety of possible operating locations and potential adversaries, with a broad range of biological threats.  These include a mix of tactical ballistic missiles, precision guided munitions, biological weapons, remotely piloted or unmanned aerial vehicles, saboteurs and terrorists, special operations forces, and general purpose offensive ground forces.  

Intentional threats to U.S. forces from these sources are primarily battle related, but  equally important are diseases and injuries associated with movement, billeting, and work of large numbers of military personnel in field conditions.  Contact with large numbers of civilians and refugees in areas with degraded civil and sanitary infrastructures may expose non-immune US forces to additional risks of infectious diseases.  

Additional environmental stresses imposed by an accelerated operations tempo, harsh environmental conditions, austere shelter and work conditions, and potentially contaminated air, water, soil or food sources pose further threats.  Many of these disease threats are present during non-combat conditions .  Weaponized agents cause early clinical symptoms that are easily confused with routine medical conditions, and may not be detected until there have been a large number of casualties. 

SECTION 2 - DESCRIPTION.

2.1. Mission/Tasks.  USAF biomedical laboratory officers and technicians will deploy with an equipment set which includes the Ruggedized Advanced Pathogen Identification Device (RAPID), a polymerase chain reaction (PCR) device, to support medical treatment facilities. 

The general tasking is to process patient samples and identify pathogens if present.  The RAPID will provide early and specific laboratory results for providers to consider along with other patient encounter findings.  The BAT team chief will advise the Director of Clinical Services on the clinical limitations of available technology, as well as information on whether tests are approved by the Food and Drug Administration (FDA).  Medical providers will use their clinical judgment along with the additional analytical data resulting from RAPID to recommend initial personnel treatments, specific medical countermeasures, and preventive medicine tactics. 

The BAT provides microbiological support and consultation using as many complementary diagnostic methods as possible.  The BAT provides and interprets laboratory results for clinicians addressing testing specificity, sensitivity, limitations, and recommendations for further analyses, if any.  The major sources of clinical samples submitted to the BAT will be whole blood, solid tissue, serum or plasma, urine, buccal swabs or other tissue swabs, sputum, pleural, or other fluids, pus and as a last resort fixed tissue.  The BAT may have a secondary mission to process samples from other sources (food, water, air, or soil)   Clinical samples will take priority unless the mission is primarily environmental analysis, or environmental samples are directed to have priority over clinical samples by the on-scene medical commander.
2.2  Reporting Requirements.   Number, sources, and types of medical/environmental samples collected and tested and potential mission implications for known results will be reported to the senior laboratory officer, attending physician, commander and other appropriate agencies, such as the PAM, theater epidemiology team, and BEE NBC team.  

When appropriate, the BAT team chief will include along with results the following required statement for non-U.S. Food and Drug Administration-approved assays (ref. 21CFR809.30): “This test was developed and its performance characteristics determined by (insert laboratory name).  It has not been cleared or approved by the U.S. FDA.  BAT presumptive positives for threat agents will be identified to the Army’s Technical Escort Unit who will arrange for confirmatory analyses.”

2.3. Description/Capabilities.  

2.3.1 The BAT identifies pathogens listed on the bio-threat agent list as well as clinical 

agents of significance.  The primary technology used at this time is a nucleic acid based testing platform that can be programmed to run samples in a screening or batch form. 

The RAPID device, which includes a hardened laptop computer, is pre-programmed and menu-driven; it can be modified to identify more organisms as testing reagents for clinical and environmental assays become available.  The BAT also uses immunoassay techniques to complement nucleic acid based testing.  It is expected that as new microbiological technologies become available on the market, this team will use them.        

2.3.2.  Sample collection is the responsibility of team members as well as other medical/non-medical teams.  The BAT provides expertise in sample collection, chain of custody, handling, and preservation.  When directed to do so by providers, medical personnel will collect serum, blood and other body fluids and provide these to the BAT for analysis.  The bioenvironmental engineer, usually assigned to the BEE NBC team, will typically collect environmental samples and provide them to the BAT, as necessary.  If the BAT team is deployed in support of an environmental mission the BAT will analyze environmental samples.  The BAT team will analyze environmental samples when supporting EMEDS/ATH before clinical samples only if directed by the medical commander.  The BAT team provides consultation, as needed, regarding the types and sources of sample specimens to collect.

2.3.3. Sample processing methods and time depend on the sample type. Preparation time 

can range from 30 minutes to 1-½ hours.  Standard precautions (gloves, surgical mask, apron, as needs dictate) should be used when collecting and handling samples.  All samples are considered infectious and potential threats until otherwise determined.  Average time to provide results is approximately two hours.

2.3.4.  The BAT requires a building of opportunity, in an enclosed area (normally a tent or ISO-shelter). This area must be able to support routine clinical laboratory operations (includes electricity (110V/220V), water, refrigerator/freezer, three 3’x 6’ tables, with standard bio-safety precautions).  The BAT can provide a portable freezer and autoclave for short-term use.  Total lab space will be less than 150 square feet.  The sample processing area needs to be in an area that provides separation from patients, and in a laboratory safety enclosure. 
2.3.5.  Constraints:  BAT capabilities are constrained because each pathogen to be 

tested requires proven, validated analytical protocols and supporting reagents and controls.  Reagents, testing protocols and associated validation testing may also be different depending on whether samples are from clinical or environmental sources.  The BAT also requires uninterrupted power to reliably operate equipment and maintain reagents at appropriate temperatures.

2.3.6.  Personnel.   The BAT team is composed of two personnel, a laboratory officer and a technician.  Both team members will receive classroom and hands-on training prior to being deployed.   Minimum qualifications for team members include:

2.3.6.1.  Biomedical Lab Officer (43T3X).  A major or above, with hands-on experience in basic and advanced microbiological diagnostics techniques including polymerase chain reaction (PCR) technology and immunoassay techniques  enzyme-linked immunosorbent assay (ELISA)) and general clinical laboratory experience.  As a minimum, the officer must complete the Phase 1 computer-based training course on PCR, “Identification of Pathogens”, and Phase 2, “Hands-on Training” at a designated facility.  The officer will know and be expected to explain to clinicians the capabilities and limitations of each diagnostic method, identification sensitivities and specificities, and management of sample results including the role of the Army’s Technical Escort Unit.

2.3.6.2.  Medical Lab Craftsman (4T071).  A seven-level technician with experience in basic and advanced rapid diagnostics techniques (e.g., PCR and ELISA) to include sample preparation and isolation techniques.  As a minimum, the lab technician must complete the Phase 1 computer-based training course on PCR, “Identification of Pathogens”, and Phase 2, “Hands-on Training” at a designated facility.  The lab technician must understand nucleic acid based identification techniques to include test design and sample preparation and be well skilled in advanced nucleic acid based laboratory equipment usage.  The lab technician must understand sample and reagent logistical issues such as storage needs and methods for ordering additional reagents.

2.3.7.  Equipment.  The BAT equipment AS may require the BAT Team chief to plan to handcarry items as described in Attachment 1  which has 3-5 days supplies.  The allowance standard will generally be deployed on a standard pallet, weighing less than 700 pounds (occupies about 30 square feet on pallet) .

SECTION 3 - OPERATIONS.  

3.1.  Support.  The BAT provides the MTF with expert microbiological diagnostic support.  This supports early identification of pathogens in clinical samples and other environmental media, disease outbreak investigation support (patient monitoring as well as environmental analyses) and consultations to providers, epidemiologists, infectious disease experts, and others.  The BAT can be operational within 4 hours of arrival at the deployed location.  
The BAT requires certain reagents which are not currently available through the DoD resupply system.  Initial and resupply stocks of these reagents (primers, hybridization probes, etc) will be ordered from the Armed Forces Institute of Pathology (AFIP), Microbiology Division, 6825 16th Street, NW, Washington, DC 20306-6000; some of these reagents may be directly obtained from IREA, Department of Molecular Epidemiology, 2601 W. Road, Suite 2, Brooks AFB, TX.   The BAT team leader will ensure the reagents are fresh and reagent-shipping channels are available prior to deployment.

3.2.  Training.  The BAT may train Expeditionary Medical Support  (EMEDS) staff and Air Force Theater Hospital (AFTH) staff in specimen preparation and collection.  Specimen preparation is the most technically difficult portion of the identification process.  By providing additional specialized training to laboratory staff, surges in workflow can be better supported.

3.3.  Pre-Deployment.  BAT members must be fully qualified prior to deployment.  Training requirements are discussed in para 2.3.  Current pertinent intelligence data relating to threat agents, clinical agents of concern, and endemic disease should be considered prior to deployment so that ample supplies of appropriate reagents are available.

3.4.  Deployment/Re-deployment. 

3.4.1. When required, the team is deployed to provide advanced microbiological diagnostic support.  The team can be deployed early to assist other teams such as the BEE NBC team or PAM team or the team can be deployed along with other elements of the AFTH or individually as the mission dictates.  The BAT may also be deployed to augment other theater teams, if deployed, such as the Navy’s Forward Deployed Laboratory or the Theater Army Medical Laboratory (TAML).

3.4.2.  The BAT deploys on a pallet with all needed supplies. Once in place, a smaller, man-portable set of supplies may be used to deploy for short duration missions.  As technology matures, BAT may be capable of being hand carried by the BAT team chief versus travelling by pallet. Attachment 1 is the equipment  which may be hand carried by the BAT Team chief.,.   Attachment 1 supports three to five days of operations. Generally the BAT is deployed on a standard pallet, weighing less than 700 pounds (occupies about 30 square feet on pallet) and consists of all supplies needed to sustain testing and prepare various samples.
SECTION 4 -  COMMAND AND CONTROL RELATIONSHIPS
4.1.  BAT.  The team chief is responsible for all pre-deployment and post-deployment decisions pertaining to the BAT. When deployed with EMEDS or an AFTH, he or she reports to the Chief, Laboratory Services.  When deployed to support the BEE NBC Team or PAM team, the BAT team reports to the BEE or PAM chief respectively.  When deploying with or supporting another agency, the BAT team chief will report to the on-site medical commander.

Presumptive Positive BW Reporting.  The chain of command will be followed when reporting presumptive positive samples for biological warfare agents.   The BAT team chief, reports to the EMEDS/AFTH Chief, Laboratory Services and the provider requesting the diagnosis.  If delegated by the Chief, Laboratory Services, the BAT team chief and provider will jointly advise the on-site medical commander of the sample results of their findings to include patient encounter information such as clinical findings, initial diagnosis, and other relevant factors.  

RAPID will contribute important and heretofore unavailable diagnostic data to providers and ultimately field commanders who will be correlating this information with operational inputs from intelligence, meteorological, radar, and local data operations.  Confirmation must be performed in accordance with the NBC reporting system that requires a split sample be provided to the Army’s Technical Escort Unit who will arrange for confirmatory analysis.  

Presumptive cases resulting from BW agents should also be reported to the Survival Recovery Center NBC cell for appropriate reporting.  Assure the presumptive nature of these cases are reflected in reports, as confirmation is required prior to NCA decision-making.  

SECTION 5 – INTELLIGENCE/NATIONAL AGENCY/SPACE SUPPORT

5.1.  Medical Intelligence.  Medical intelligence information is the responsibility of the medical intelligence officer (usually the public health officer).  It is disseminated to line agencies and personnel as prescribed by the DBMS and/or site commander’s policy.  As mission needs dictate, the BAT team chief should be advised of new threat information. 

SECTION 6 - COMMUNICATIONS/COMPUTER SYSTEMS SUPPORT
6.1.  Communication and Computer Systems.  See requirements described in section 7.3, below.  The team will require access to satellite communications capabilities to obtain consultation on potentially classified diagnostic results or for troubleshooting. Additionally, the team will be expected to ensure data is transmitted to a central location for analysis by the Prevention and Aerospace Medicine (PAM) Team or Theater Epidemiology Team.    

SECTION 7 -  INTEGRATION & INTEROPERABILITY.  

7.1. This capability may be utilized to augment existing and future medical UTCs such

as EMEDS and AFTHs.  In addition, it may augment BEE NBC teams (FFGL1), PAM teams (FFGL2/3) and Theater Epidemiology teams (FFHA1) provided arrangements are made to provide freezer/refrigerator storage, work space, and electrical power.  When augmenting the BEE NBC teams and PAM teams the BAT team chief reports directly to the BEE NBC Team Chief/PAM Team chiefs respectively.  
7.2.  Military Agencies.  Coordination with base agencies at the contingency location to ensure effective support of possible bio-threat scenarios is accomplished by the BAT,  EMEDS commander, or the on-site medical commander.
7.3.  The BAT will work with other deployed teams to establish communication/ liaison with other US and coalition services and local preventive medicine authorities.  

7.4.  Communications.  The BAT requires inter-team communications and two-way communication with the PAM Team or service equivalents, the Infectious Disease Team (FFHA2) (when deployed), the BEE NBC Team, and the Theater Epidemiology Team for consultation.  The BAT will provide case-by-case laboratory results to healthcare providers, epidemiological teams, and other pertinent agencies.

7.5. Desert Care II.  RAPID has the ability to directly interface with the provider encounter software Desert Care II (DCII).  If the AFTH is DC II capable, the RAPID provides a paperless connection for reporting results and enhances the surveillance capabilities of DC II. 

SECTION 8 - SECURITY
8.1.  Operations.  Due to the sensitive nature of a positive finding for a BW threat agent, all aspects of COMSEC and OPSEC must be fully implemented and rigidly enforced.

8.2. Physical.  Security will be provided by deployed security forces.

SECTION 9 - TRAINING Requirements
9.1. Contingency Roles.  BAT member training will be conducted prior to deployment 

to ensure all team members are completely aware of their contingency roles, can operate all team equipment and software, and are familiar with their responsibilities and how they can support other deployed teams.  Refer to para 2.3 for specific training requirements.

SECTION 10 - LOGISTICS
10.1.  Supplies:   The BAT allowance standard (AS) includes enough supplies to sustain operations for the first seven days of deployment.  The deployment package weighs about 700 pounds and occupies a volume of about 30 cubic feet.  Shipment and packing of reagents that require special handling (i.e., frozen storage) will be the responsibility of the BAT leader.  Team leader will ensure sufficient volume and reagent types will be available.  The team leader will contact the designated reagent repository once mission needs are determined. When operationally required the RAPID may be hand carried by deploying personnel utilizing the list provided in Attachment 1.  This requires two backpacks.  The equipment will be extracted from the AS when required.  A separate AS column was not developed because most items required for Attachment 1 are below current units of issue. 
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All items are critical

NSN
Nomenclature
Manufacturer
Cat No
Source
Unit
QTY
Unit Price
Total Cost
Remarks

6630-01-462-8065
RAPID
Idaho technology

Idaho
EA
1
$56100
$56100


4240-00-052-3776
Mixer Vortex 115V



Ea
1
$220.00
$220.00


4240-01-272-1877
Ethanol Alcohol 

100% 500ML

 200 Proof

E7023
Sigma
BT
1
$25.50
$25.50
Mol Bio Grade 

4240-01-310-0636
Forceps Vasectomy

ASSI VAS 47526
ASSI
EA
1
$117.00
$117.00
 

4240-01-310-0637
Gloves Nitrile Lg 100s

5761-S80
Thomas Scientific
BX
1
$21.10
$21.10


5920-01-384-7919
Heating Block Modular 12 Wells
Thermolyne
11-716-58
Fisher
EA
1
$52.70
$52.70
MFGR # BK165X6A

6130-01-451-3810
Incubator Dri-Bath 120V
Thermolyne
11-716-50
Fisher
EA
1
$645.00
$645.00


6150-01-176-1801
Isopropanol 100% 4 X 25 ml

I9516
Sigma
PG
4
$22.00
$88.00
Mol Bio Grade 

6230-00-163-1856
Kit Cell and Tissue
Roche
R5000
Gentra Systems
EA 
1
$165.00
$165.00
Purescript Kits

6500-79-000-0015
Kit Whole Blood and Bone Marrow

D-5000
Gentra Systems
EA
1
$165.00
$165.00
Puregene Kits

6515-01-140-5266
Mini Bead Beater-8 115V

693
BioSpec Products
EA
1
$1,288.00
$1,288.00


6530-01-153-6361
Pipet Tips  ART 20  2-20 ul

21-402-161
Fisher
PK
1
$90.00
$90.00
10 x 96S

6530-01-162-2101
Pipet Tips ART 1000  100-1000 ul

21-236-85
Fisher
PK
1
$90.00
$90.00
10 x 96S

6530-01-377-9566
Pipet Tips ART 100E  1-100 ul

21-236-8
Fisher
PK
1
$90.00
$90.00
10 x 96S

6530-01-431-6564
Pipet Tips ART 10-Reach .1-10ul

21-236-35
Fisher
PK
1
$90.00
$90.00
10 x 96S

6530-01-460-6010
Pipetors   0.1-2.5 ul

540244
Fisher
EA
1
$323.92
$323.92


6530-01-460-7075
Pipetors   2-20 ul

540246
Fisher
EA
1
$323.92
$323.92


6530-01-460-8451
Pipetors  100-1000 ul

540250
Fisher
EA
1
$299.00
$299.00


6530-01-460-9635
Pipetors  10-100 ul  

540248
Fisher
EA
1
$299.00
$299.00


6640-00-926-1290
Rack Microcent tube 5s blue

2591-F94
Thomas Scientific
PK
1
$30.50
$30.50


6640-00-937-0760
Resin 100 gm  (Chelex)

143-2832
Biorad
 BT
1
$95.00
$95.00


6640-01-176-6232
Rotor Microtube
ICE #891
05-375-35
Fisher
EA
1
$608.00
$608.00
For Micromax Centrifuge

6640-01-328-9682
Sample Capillaries

1909339
Roche
PG
2
$150.00
$300.00


6640-01-328-9683
Sterile PCR Water

15230-170
Life Tech/Gibco
BT
20
$5.00
$100.00


6640-01-461-3240
Tube Microcentrifuge 2.0 ml
Sorenson
16-7038-50
PGC Scientific
PK
1
$31.54
$31.54
1000s




Estimated Cost




$61658.2


